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WHAT IS CLAIMED 15 : 



1. A device for inserting hemostatic material /through 
a tissue channel and against the outside wall 6f a 
blood vessel of a patient wherein said blood /vessel 
wall has a puncture therein adjacent said t/ssue 
channel, comprising 

(a) a charge of hemostatic materia] 

(b) a hollow sheath adapted to pais through said 
tissue channel, said sheath having^ cross sectional 
profile larger than said punctures 

(c) means for placing said hemostatic material in 
said hollow sheath, and 

(d) means for advancing satfd hemostatic material 
through said sheath to t/he ofltside of said vessel 
wall around said punctu::e 



2. The device of claim 1 f^ 
dilator, wherein said she 
said tissue dilator. 



her jzf^mprising a tissue 
adapted to fit over 



3. The device of clai/m 2 wherein said dilator is 
larger in cross section than said tissue channel and 
wherein said dilator /is adapted to be inserted into 
said channel, thereby to increase the size of said 
channel . 

4. The device df claim 2 wherein said dilator is also 
the means for advancing said hemostatic material 
through said sheath. 

5. The device of claim 2 wherein said dilator is 
larger i'n ctfoss section than said puncture. 



6. The dfevice of claim 2 wherein .said hemostatic 
material As made at least primarily of collagen. 
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7. The device of claim l, 2, 3, 4, 5 or 6 wherein 
said charge of hemostatic material is in the form of a 
plug of loose fibers. / 

8. The device of claim l, 2, 3, 4, 5 or ^wherein 
said charge of hemostatic material is in zhe form of a 
sponge . / 

9. The device of claim 1, 2, 3, 4 , 3 or 6 wherein 
said charge of hemostatic material id in the form of a 
plug partially of loose fibers and Martially of a more 
densely packed construction. / 

10. The device of claim 1, \**~P\ 4 / 5 or 6 wherein 
said charge of hemostatic nfateriaV is in the form of a 
plug having a front end and J back end and wherein said 
front end is covered witii a/memb/ane of hemostatic 
material and wherein thd ri^nai^er of said plug is in 
the form of a densely pac^t^mateisial . 

11. The device of claiA 1 f \j^^r^~^ 6 wherein said 
charge of hemostatic ij^tWial is in the form of a 
balloon made of colla^erf^m^itforane. 

12. The device of /claim 1, 2, 3 or 5 wherein said 
charge of hemostatic material is in the form of a 
liquid. / 

13. The devicfe of claim 12 wherein said liquid is 
comprised of yfibrin glue. 

14. The device of claim 12 wherein said liquid is 
comprised hf thrombin. 



15. The/ device of claim 1, 2, 3 or 5 wherein said 
charge bf hemostatic material is in the form of a 
paste . 
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16. The device of claim 15 wherein said paste/ is 
comprised of fibrin glue. 

17. The device of claim 15 wherein said p/ste is 
comprised of thrombin. 



18. A device for use in sealing a punafeure in a wall 
of a blood vessel of a patient where /aid blood vessel 
is separated from the skin of^tjie patient by a layer of 



tissue, where a tissue channel cc 
said puncture and the pat/ent's 
wire having proximal and/distal 
from said puncture, through 
patient's skin, comprising 
(a) a tissue dilat 
rear portion, 



anicates between 
Ln and where a guide 
ids extends at least 
lannel, to the 



a^ing a] front portion and a 



(b) a dilator chanrfg 
dilator from said fror 
portion, said dilatory 



^ through said 
said rear 
innel beirig adapted to 
receive therein and ^ass therethrough the proximal 
end of said guide wire, 

(c) an elongated hollow sheath having a distal 
end and a proximafr end, said sheath being adapted to 
pass over said dilator, 

(d) hemostatic material, 

(e) means for inserting said hemostatic material 
into said sheath, 

(f) meanss for advancing said hemostatic material 
through sa/d sheath, out of the distal end thereof 
against said vessel wall around said puncture. 



19. The device of claim 18 wherein said tissue dilator 
also acts As said means for advancing said hemostatic 
material through said sheath. 



20. The device of claim 18 further comprising a pjLug 
holder to retain therein said hemostatic material/prior 
to its insertion into said sheath. / 



21. The device of claim 20 wherein said<sheayth has a 
lumen running therethrough from said proximal end to 
said distal end and wherein said hemostatic/ material is 
retained within a channel in said plug hol/der, further 
comprising means for aligning saidAsheath lumen with 
said plug holder channel whereby said hemostatic 
material can be fed from said plug holster channel into 
said sheath lumen. 



22. The device of claim 20 wherein ysaid A sheath has a 
lumen running therethrough from 
said distal end, wherein said/^lug/ho 
therein which communicates 
wherein said hemostatic m 
said plug holder channel 



roximal end to 
der has a channel 
i A ^heath lumen and 
etained within 



23. The device of clai 
for inserting said hemolstat 
is comprised of a plug ^>ush< 
within said plug holder chc 
hemostatic material fro 
said lumen of said^sheat 



22 wherein said means 
material Unto said^sheath 
which is Adapted to slide 
in^l thereW to push said 
lug holder into 



24. The device of clafm 21 or/ 22 whereiri said means 
for advancing said hemostatic/ material through said 
sheath is comprised 6f a piston adapted to slide within 
said lumen of said Sheath. 



25. . The device oft claim 18, 21 or 22 wherein said 
means for inserting said hemostatic material into said 
sheath is the same means as advances said hemostatic 
material through said sheath. 
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26. The device of claim 18, 19, 20 or 21 wherein ^aid 
hemostatic material is made primarily or entirely of 
collagen. 

27. The device of claim 23 wherein said hemostatic 
material is made primarily or entirely of collagen. 

28. The device of claim 24 wherein said/hemostatic 
material is made primarily or entirely /of collagen. 



29. The device of claim 
material is made prima^ifly or ent 



wherein /said hemostatic 
ely'of collagen. 



30. The device of 
said hemostatic material i 
loose fibers. 

31. The device o^ claim a 
said hemostatic materia 



20, 21 or 22 wherein 
rm of a plug of 



32 . The device of/ 
said' hemostatic mi 
partially of loosi 
packed or sponge-l;J 



;la/m :8, 19 



19, 20, 
s dense} 



or 22 wherein 
/eked . 



s in tl 



Lbers 



and 



artic 
uction 



21 or 22 wherein 
e f|orm of a plug 
lly of a densely 



33. The device' 6f claim 18, 19, 2 d , '21 or 22 wherein 
said hemostatic/ material is in the torm of a plug 
having a frony end and a back end and wherein said 
front end is Covered with a membrane of hemostatic 
material and' wherein the remainder of said plug is in 
the form oy a densely packed sponge of hemostatic 
material . 



34. The 7 device of claim 18, 19, 21 or 22 wherein said 
hemostatic material is in the form of a balloon having 
a colyagen membrane. 
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35. A device for use in sealing a puncture in a/ wall 
of a blood vessel of a patient where said bloocr vessel 
is separated from the skin of the patient by A layer of 
tissue, where a tissue channel communicates between 
said puncture and the patient's skin and whfere a guide 
wire having proximal and distal ends exteiids at least 
from said puncture, through said tissue ^channel, to the 
patient's skin, comprising 

(a) a plug of resorba^ie^hemc^6tic material 
having a channel passing therethtfoVgh, said plug 
channel being adapted to receiv/ therein in sliding 
relation said guidi wire, 

Dassing said plu^j over said guide 
iue chdnxieZ to the outside of 



(b) means for 
wire through sai/d tiss 



said wall of sa&d blocd 



(c) means fq>r hole 
of said blood Vesse 
sustaining hems^rtasj 



36. The device ot clatfn 
having a lumen theVet^roubh 
adapted to receive \^nerei 
plug. 



ng/sadd plug against the wall 
r&dn<3&aid puncture until self 
ias been 



35 furthfer comprising a sheath 
ere in said lumen is 
nd piss therethrough said 



37. The device if claim 35 or 3^ wherein said plug is 
made primarily 6f collagen in the form of a sponge. 



38. The device of claim 37 wherein said plug has a 
collagen membrane on one face thereof. 



39. A metfiod for sealing a puncture in a wall of a 
blood vessel located beneath body tissue of a patient, 
which tifesue intervenes between said vessel and the 
skin of said patient, comprising the steps of 

(A) establishing communication between said 
vessel puncture and the skin of said patient, by 
m£ans of a tissue channel through said tissue, 
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(b) inserting an hemostatic material through sa/id 
tissue channel, 

(c) applying said hemostatic material to 
outside of said wall of said vessel on substantially 
all sides of said vessel puncture until a se/f- 
sustaining hemostatic seal has been achieve 

40. The method of claim 39 wherein said hemostatic 
material is collagen. 



41. The method of claim 39- wherein the^ cross section 
of said tissue channel is lap^e-r^than/ said vessel 
puncture. 



42. The method of cl/im 39, wh< 
is an artery and wherein the ayer^ 
within said artery /is higher 



n said blood vessel 
ge blood pressure 
atmospheric pressure. 



Tere: 



43. The method ofl claim 
hemostatic material is 

vessel wall, the tylood^rfcssure within 
reduced. 



efore said 
the\outside of said 
said vessel is 



44. The method otf&laim 4)3 wherein 
pressure is maintjfiried for at leas 
after said hemos/:atic\ mate/rial 
vessel wall. 



id reduced 
about one minute 
fB.rst applied to said 



V 



45. The method of claim 44 further comprising the 
step, befor>e inserting said hemostatic material, through 
said tissufe channel, of enlarging the cross section of 
said tissue channel so that it is at least about 30% 
larger than its cross section prior to said 
enlargement . . 



46. / A method for sealing a puncture in a wall of a 
blood vessel of a patient where said puncture lies 
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beneath the surface of the patient's body and where 
communication exists between said puncture and said 
surface via a channel through the tissue which 
intervenes between said surface and said vefesel, 
comprising the steps of 

(a) inserting a charge of hemostatic material 
into said tissue channel, 

(b) positioning said hemostatic/material against 
the outside of said vessel wall s6 as to cover said 
puncture without causing said hemostatic material to 
pass through said puncture intp said vessel, 

(c) holding said hemostatic material against said 
vessel until a good seJrf^su^aining hemostatic seal 
has been achieved. 



47. The method of /claim! 46/fu/ther comprising the step 
of enlarging the size ofj s/i#y£issue channel prior to 
inserting said hemostatJ 



48. The method of cla 
kid 



46 wherein\the normal pressure 
of the blood in skid J&ifood vSs^el id higher than 
atmospheric pressd*^ further coVipDlsing the additional 
step of reducing /said Blood pressWre in the vicinity of 
said puncture be^re applying ^s^ip hemostatic material 
to said vessel wa 



^rtheV 



49. The method of claim 48 farther- comprising the step 
of maintaining said reduced blood pressure for less 
than about five minutes after said hemostatic material 
is first applied to said vessel wall. 



50. The/method of claim 48 farther comprising the step 
of reestablishing said normal blood pressure in the 
vicinity of said puncture before said seal has become 
self-sustaining. 
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51. The method of claim 46 further comprising the step 
of permitting said hemostatic" material to expand so as 
to fill said tissue channel adjacent said vessel 
thereby to overlap. said puncture substantially around 
its entire periphery, 

52. The method of claim 4 6 wherein said Hemostatic 
material fills substantial lythe entire /ross sectional 
area of said tissue channel adjacent sa/d vessel, 

53. The method of claim 47 wherein s4id tissue channel 
is enlarged so that its cross section is at least about 
30% larger than its cross^ection^y area before said 
enlargement. 



54. The method of ,61a im 46,/48/ Aj , 50, 51, 52 or 53 
wherein said hemostatic materi/l /s made at least 
primarily of collagen. 



55. A method fojr seal-^ 
blood vessel of a patic nt vwhere said puncture lies 



within the tissue of th 
communication exists be 
surface of the patient 
said tissue 

(a) passingW ^he 



puncture in a wall of a 



atient>a body and where 
(ween said p\incture and the 
ay channel through 



£ th of la^ger\ cross section than 
said puncture tU/ough sai^t is sue channel, 

(b) insert in^yreffw static material into said 
sheath, 

(c) advanc/ng saNjjk hemostatic material through 
said sheath io the outside of said vessel wall and 
applying sa/d hemostatic material over said puncture 
until a se/f-sustaining hemostatic seal has been 
achieved. 



56. The me/thod of claim 55 wherein said hemostatic 
material i/s advanced through said sheath by passing a 
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pusher piston into said sheath and exerting axiai force 
on said piston. 

57. The method of claim 56 wherein said henfostatic 
material is held against said ^vessel wall jby said 
piston, further comprising the step of removing said 
sheath and said piston from said tissue/ channel after 
said self-sustaining seal, has been achieved. 



58. The method of claim 57 whereir^ said sheath and 
said piston are withdrawn from said channel as a unit. 



L 



59. The method of claiaf 55 tu/tller comprising the step 
of withdrawing said sheath from laid tissue channel 
before said self-sustaining/seayl has been achieved. 



60. The method 
withdrawn from 
piston. 

61. The methoc 
withdrawn from 
withdrawn from 



said cl 



wherein said sheath is 
&pre withdrawal of said 



of>#la|Lm 56 yWh^rein said piston is 
shbath kefore said sheath is 
r id chjanjrfel. 



62. The method df clAim 55/or 56 further comprising 
the step of n6rtia\l/ withdrawing said sheath from said 
tissue channfel so as to allow all of said hemostatic 
material taS exit from said sheath. 



63. The/ method of claim 62/rurther comprising the step 
of allowing said hemostatic material to fill said 
tissue 7 channel adjacent said puncture so as to overlap 
said/ puncture around substantially its entire 
per/phery . 



The method of claim S^wherein said vesseleis an 
artery and wherein the average blood pressure in said 
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artery is higher than atmospheric pressure, further 
comprising the step of reducing said blood pressi/re in 
the region of said puncture before said hemostatic 
material is advanced to said vessel wall. 

65. The method of claim 64 wherein said reduced 
pressure is maintained for about one minute after said 
hemostatic material reaches said artery /all. 

66. The method of claim 65 further comprising the step 
of reestablishing said average blood/pressure before 
said seal has become self-sustainir 

67. The method of claim 55-r-§$V57, 58, 59, 60, 61, 
64, 65 or 66 wherein s^id hemostatic material is made 
at least primarily of collagei 



68. The method of /claim! 62/ wherein said hemostatic 
material is made a/t least yprim/rily of collagen. 



69. The method of 



wherein said hemostatic 



material is made a^t le/^t primarily of collagen 



70. The method of Y^aifn 39, 46\^r 55 wherein said 
hemostatic materials Jin thex^Torty of a plug of loose 
fibers . 



71. The method/of claim 39, 46 or 55 wherein said 
hemostatic material is in the form of a sponge. 

72. The method of claim 39, 46 or 55 wherein said 
hemostatic/material is partially in the form of a 
sponge ai)d partially in the form of loose fibers. 

73. Thfe method of claim 39, 45 or 55 wherein said 
hemostatic material is in the form of a sponge with a 
membrane of hemostatic material on one face thereof. 
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74. The method of claim 39, 46 or 55 wherein saAd 
hemostatic material forms the membrane of a balloon, 
comprising the further step of inflating said/balloon 
so that said membrane . covers said puncture. 

75. The method of claim 39, 46 or 55 wherein said 
hemostatic material is in .the form of a/liquid. 

76. The method of claim 75 wherein ys'aid liquid is 
comprised of fibrin glue. 



77. The method of claiii 
comprised of thrombin, 



letfein said liquid is 



78. The method of /cl 
hemostatic materiaa i: 



qf 



79. The method 
comprised of fibifi 



80. The method o\f/ 
comprised of thro 



cl 
in gl 



in 



im 39 //46 or 55 wherein said 
in i£ne form of a paste. 

78 wherfein said paste is 
78 whereYn said paste is 



81. A method tot AeaJing a puncture in a wall of a 
blood vessel of/a patiient where said 'puncture lies 
beneath the sk&n of the patient's body and where 
communication/ exists between said puncture and the 
surface of tine patient's body via a channel through the 
tissue whicfti intervenes between said puncture and said 
surface a/d wherein a guide wire passes at least from 
said puncture, through said tissue channel to the 
surface/of the patient's body, comprising the steps of 
i) passing a sheath of larger cross section than 
sa/Ld puncture through said tissue channel to said 
vessel wall, 
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(b) inserting hemostatic material into said, 
sheath, 

(c) advancing said hemostatic material ovy^r said 
guide wire through said sheath to the outside of 
said vessel wall, 

(d) holding said hemostatic material ^gainst the 
outside of said vessel wall until a seLf-sustaining 
hemostatic seal has been achieved. 



82. A method for sealing a puncture i/h a wall of a 
blood vessel of a patient where said/puncture lies 
beneath the skin of the patient's body and where 
communication exists between said juncture and the 
surface of the patient's bopV^^Na channel through the 
patient's tissue compris^fig the/stiips of 

(a) passing a sheath thybugh/at least a portion 
of said tissue channel without /permitting said 
sheath to reach fiaid vlsdel wall, 

(b) inserting a fir/syt charge of hemostatic 

at* 

large ofV hemostatic material 
outside of said vessel 



material into sfaid sh 

(c) advanci/ig sai 
through said sjieath 
wall , 

(d) applying 
puncture untAl 



id fhemostat/c Material over said 
hemdstatic/seal Vias been achieved. 



83. The method y^^^J4^Q2 wherein said sheath is of 
larger cross section Wan said puncture. 



84. The method of claim 82 wherein before said sheath 
is passed through said tissue channel, a dilator is 
passed into/ said tissue channel over a guide wire. 

85. The Method of claim 82 wherein said hemostatic 
material/ is advanced through said sheath by passing a 
pusher piston into said sheath and exerting axial force 
on sa^2 piston. 
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86. The method of claim 85 further comprising the sftep 
of partially withdrawing said sheath from said tissue 
channel so as to allow all of said first charge pf 
hemostatic material to exit from said sheath. 

87. The method of claim 86 further comprising the step 
of allowing said hemostatic material to fidl said 
tissue channel adjacent said puncture so/as to overlap 
said puncture around substantially its /entire 
periphery. 

88. The method of claim 87 furthe/ comprising the step 
of inserting a second charge of hemostatic material 
with said sheath, advancjrft^saidr second charge through 
said sheath until it >abuts saiff first charge of 
hemostatic materia] 



89. The method ofc cla'iin %A/ wherein said second 
hemostatic charge is advanced through said sheath by 
pistoJ^Tnto^s^id sheath and exerting 
aid pJ^pton. 



passing a pusher 
axial force on s 



90. The method (of 
steps of 

- maintaining/pressure 
said second ctttarge, 
maintaininflpXess 



afim 88 further comprising the 

sao.d first charge through 



ure on said second charge, 
- withdrawing sai^sheath until all of second charge 
exits therefrom. 



91. The meythod of claim 88 further comprising the step 
of further/withdrawing said sheath from said tissue 
channel s6 as to allow all of said second charge of 
hemostatic material to exit from said sheath. 
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92. The method of claim 91 further comprising the step 
of allowing said second charge of hemostatic material 
to fill substantially all of >h€~>eijrainder of said 
tissue channel. 



93. The method of clai; 
artery and wherein the/ave] 
artery is higher than 
comprising the step o; 
the region of said puncl 
hemostatic material is/ &dVance 



in said vessel is an 
blood pressure in said 
ressure , further 
cing saj.d blood pressure in 
aid first charge of 
id vessel wall. 



leric^ 



be for? 



94. The method of /lain/ 93 wherein said reduced 
pressure is maintained until self-sustaining hemostasis 
has been achieved 
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